• The empirical foundation of convergence across countries is a regression of convergence that results from linearizing the equations of results from linearizing the equations of consumption growth (Ramsey-Keynes rule) and capital stock.
• The convergence equation shows growth based on GDP levels. [1950-1990]) 0.015 66 years Europe: 90 regions [1950-1990]) 0.015 66 years Japan: 47 prefectures [1955-1990]) 0.019 53 years Spain: 17 communities 0.023 43 years EEUU: 48 states 0.017 54 years Barro and Sala-i-Martín (1991) 0.02 50 years Colombia: 1960 -1989 0.0324 0.041 24 years
Source: Prepared using data from Cárdenas (1993) , Sala-i-Martín (2000) .
2.-Convergence clubs?
Figure 1: Transition from a unimodal to a bimodal distribution. Source: Based on the related figure in Q uah (1996) . GDP
Multimodality test
We used the Silverman multimodality test to prove the number of modes in the distribution of the GDP. Consider a random variable x, like say GDP, with realizations x i i=1,..,n. Let be n F ∧ say GDP, with realizations x i i=1,..,n. Let be the empirical cumulative distribution of the sample. Thus, the probability density function of the data is
where K is some Kernel and h>0 is the bandwidth. The Kernel density es timator of f(x) i s (see Sil verman, 1986; Härdle, 1991) : Source: Author's calculations using data from Penn World (Table 6 .1).
average standard deviation from 1970 to 1998. A less "informal" criterion would be to calculate the standard deviation using a bootstrap and taking into account the mean and the number of countries in the sample.
The bandwidth was calculated using Silverman's (1986) equations 3.30 and 3.31, and so its expression is h = 0.9n-1/5min (standard deviation, inter-quartile range/1.34), whereas n is the number of observations. The number of modes was calculated using 100 changes of histograms (bar charts) averaged for the Gaussian kernel.
3.-Transition of the GDP and use of Markov chains
If λ t is a measure of income distribution in the countries at time t, then income distribution will evolve as follows,
• M represents the intra-distributional dynamics of income in the different countries.
• M contains more information than just consolidated statistics such as means or typical deviations [Quah (1996b [Quah ( : 1370 ].
• M incorporates conditional probabilistic information that allows a transition from income distribution at t to the appropriate (t+1), which is supposed to be invariant during the entire period, thus generating a hypothesis of homogeneity in the related Markov process. (3) can describe the long-term behavior or ergodic distribution of the GDP in the countries which is the same as the evolution of the GDP. (3) Quah breaks down the evolution of income into the five following states: 1/4 of the mean income worldwide, 1/2 of the mean income worldwide, the mean income worldwide, twice the mean income worldwide, and more than twice the mean income worldwide.
Consequently, although the space of states determined by income is continuous, it is grouped in a small number of classes which are the new states and determine the nature of the chain shown in the modes Source: Adapted from Quah (1993b Quah ( , 1996a Quah ( , 1997 .
N.T.T= 2714
The following are some of the authors' comments with regard to the application of Quah's proposed methodology for the period from 1986 to 2000.
1. The ergodic distribution resulting from the "discretization" by means of quartiles of salary distributions displays an even behavior.
2. Although the ergodic distribution changes when intermediate information between both periods is not considered, the dynamics of evolution remains unchanged. 
The results shown below were obtained from the same process of discretizing data -in quartiles -about the RGDPL with respect to the mean income in the 100 different countries worldwide for the period from 1986 to 2000: Again if one takes the initial and final years of the sample instead of taking the entire period, then 
-Homogeneity and Markovian nature of income distribution
The selection of the states has a clear impact on the structure of the transition matrix -Determines the configuration of the stationary vector and, therefore, also the characteristics of the dynamic behavior of income distribution.
On the other hand, the most common approach consists of using distribution quantiles as states in the Markov chain (quartiles and quintiles in this case), giving quantiles as states in the Markov chain (quartiles and quintiles in this case), giving rise to dynamic changes in the states when transition matrices evolve over time.
But, the long-term behavior is determined by a uniform probabilistic vector, and therefore all states have the same likelihood A possible solution to the problem of selecting the states -which has often been used in literature -is a gradual decrease of the widths leading in the end to the use of stochastic kernels.
These allow us estimating the transition density function between consecutive periods -in a non-parametric fashion -which is still assumed to be stable throughout the period (homogeneity of the underlying Markov process).
The most relevant characteristic of these stochastic kernels is again determined by the predominant structure of the diagonal elements as determined by the predominant structure of the diagonal elements as demonstrated in the previously reviewed transition matrices.
This idea allows us speculating about the characteristics associated with the mobility of the distribution. Thus, an analysis of mobility associated to the involved distributions was conducted. To this end, the authors used Shorrocks' mobility index, which is defined by
n is the number of states, P is the corresponding transition matrix, and tr(P), its trace. and tr(P), its trace. Table 10 : Transition matrices using consecutive years (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) . Source: Author's calculations using data from Penn World (Table 6 .1). 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Year Source: Author's calculations using data from Penn World ( Source: Author's calculations using data from Penn World (Table 6 .1).
1990-1991
A comparison of the matrices in Tables 9 and 11 provides a tool to demonstrate the existence of very significant differences, especially concentrated on the diagonal of both matrices because of the rigidness of income distribution.
It is worth noting that the Markovian hypothesis evidently does not hold true with respect to income distribution by countries worldwide.
Therefore, we could also contend that the hypothesis of homogeneity is not meaningful and thus, it can explain why the methodology based on the Markovian hypothesis is unable to show the three modes presented herein.
